[Genetic approach to the pathogeneses of epilepsy].
Recently, genetic causes have been identified in certain epilepsy syndromes in which the phenotypes are similar to common idiopathic epilepsies. Interestingly, almost all such genetic abnormalities were detected in genes encoding ion channels expressed in the brain. Thus such epilepsy syndromes are disorders of ion channels, i.e., "channelopathies". The list of ion channel abnormalities that are associated with childhood epilepsy is expanding and includes the followings. Mutations of the genes encoding two subunits of the neuronal nicotinic acetylcholine receptor, a ligand-gated ion channel, were found in autosomal dominant nocturnal frontal lobe epilepsy. Mutations of two KCNQ K+-channel genes were identified in benign familial neonatal convulsions. Mutations of the genes encoding several subunits of the voltage-gated Na+-channel and GABA(A) receptor, a ligand-gated ion channel, were also identified as underlying causes of various epilepsy syndromes, such as autosomal dominant epilepsy with febrile seizures plus or generalized epilepsy with febrile seizures plus, benign familial neonatal infantile seizures and autosomal dominant juvenile myoclonic epilepsy. Mutations within the same gene can result in different epilepsy phenotypes. Abnormalities of Na+-channel alpha1 subunit were also associated with severe myoclonic epilepsy in infancy. Epilepsy syndromes mentioned above, except for severe myoclonic epilepsy in infancy, were familial epilepsy syndromes showing dominant inheritance with high penetrance while common idiopathic epilepsies do not show obvious inheritance. However, the similarities in symptomatology between such familial epilepsies and common idiopathic epilepsy may provide us with clues to the genetics of common idiopathic epilepsies.